Stimulation of epidermal growth factor receptor threonine 654 phosphorylation by platelet-derived growth factor in protein kinase C-deficient human fibroblasts.
We have tested the hypothesis that the mechanism of platelet-derived growth factor (PDGF) and phorbol diester action to decrease the apparent affinity of the epidermal growth factor (EGF) receptor is the phosphorylation of the EGF receptor at the Ca2+/phospholipid-dependent protein kinase (protein kinase C) phosphorylation site, threonine 654. Protein kinase C-deficient cells were prepared by prolonged incubation of human fibroblasts with phorbol diester. Addition of phorbol diesters to these cells fails to regulate EGF receptor affinity or threonine 654 phosphorylation. In contrast, PDGF treatment of both control and protein kinase C-deficient fibroblasts causes a decrease in the apparent affinity of the EGF receptor and an increase in threonine 654 phosphorylation. Thus, the ability of PDGF or phorbol diester to modulate EGF receptor affinity occurs only when threonine 654 phosphorylation is increased. The stoichiometry of threonine 654 phosphorylation associated with a 50% decrease in the binding of 125I-EGF to high affinity sites was 0.15 versus 0.3 mol of phosphate per mole of EGF receptor when 32P-labeled fibroblasts are treated with PDGF or phorbol diester, respectively. It is concluded that EGF receptor phosphorylation at threonine 654 can be regulated by PDGF independently of protein kinase C, substoichiometric phosphorylation of the total EGF receptor pool at threonine 654 is caused by maximally effective concentrations of PDGF, and different extents of phosphorylation of EGF receptors at threonine 654 are observed for maximally effective concentrations of PDGF and phorbol diester, respectively. The data are consistent with the hypothesis that a specific subpopulation of EGF receptors that exhibit high affinity for EGF are regulated by threonine 654 phosphorylation.